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o. ji^^.^ ^Alfl ^^14. «1# W nflS. xscfolS. 

3^ Aj-cH] i^l«>H ^-8- ^^Hr #31; ^^-ir ^1*H B 31*1^5] 

£ 2e 
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^5)1 o)x\ ^ B^^s^-g: ^-g-^- Ala^ o1d}^1^1a^ {Method for 

fabricating CMOS image sensor with spacer etching buffer nitride layer} 

£la^ ^5-^ o]Dl^]AflA^ t^s^ £AltV 35.J£, 

5Llb £lg±r ^2fl7l#o)l O].^. Al2.^ ^2.^^. £ Al*V 

H2a ^ ,£2f^ H-^^ <^^A]^oll xx\-^ X\s.+ ol^l^o] ^ S wJ-rt-g. t= 
^ *H 5££cfo)^.c S <^a>^ ^.f o] ^ s.^ o. ^efls 

30 : 7)^; 31 : ofls^ 
32 : ^ = *1<£^ 

33a : H^i^ 7flo]H 

33b : S^^l^Ei TflolH l-^^^l^ 

34 : ^^A>ol= 35 . ol^<y-g- a>5).^. 
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36 : XI 1 v}^3- 37 : ^l^^^^ 

38 : pH ol^oicg^ 39 : i^o^ ^ u]*]^^ 

40 : ^<>H ^-8- 41 : 

42 : XI 2 43 : fS.^W^ 

44 : 4i>i/^efl^l <%°* 

^ ^(buffer nitride)* ^-g-^ :£*H<>H (spacer) ^* ^tr ^z^^Hl, 
cfol^c^ iLJL*M ^^1^1 Ajs.^ o} c )^]^i^o) ^wj-^o]) ^ 

<>l*l*14Hel- ^ <g ^(optical image)* #7l ^SH^l 

teXl^^S^i , ^r^^KCCD : charge coupled device)^ 7fl7fl^) 
MOS(Metal-Oxide-Silicon) 7fl sfl X| 7]- ^5. ofl-f e^tr 41 *H 7fliL)<>|7r 

sDsIWeH ^^-5)31 ol^^^ >M- 0 H, ^lS-i <>H*l^Tr *M3j5.(control 
circuit) ^ -tlJl^el s\ ^(signal processing circuit)* ^-^.S^S-S. ^Hr^r^ CMOS 7) 

(output)* 3#*Hr ^3 *fl-8-*Rr ^H^. 
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<18> ^ o^^l ti }9\. ^o), 2^ o)v}x)^ 7--&*}7} °H*14U^ % 

^^^MefloHCFA : Color Filter Array)^ 31 = (Red), ZL^(Green) ^ l-f-(Blue)£| 
37\A Q^S. o]^*]?]^-, fe-?-(Yellow), f}^ ^(Magenta) ^ *1 <?KCyan)£] 37H 

«M 3H^3^Rr S^SlS ^JlS ^3<H 5&fe«r, ^°17] 

oln]xl^l^ ±x}6\]X\ ^^o] al^(Fill Factor)* *}b^ 

3*HH ole^ ^?H^ fl7fl7> 4^*1 ^"^» fe^^7l ##*l-*r-€- 

^rS^rtfl, °l&ltr ^*r^ °H*1^H^ ^} T2}o)3_^^ 

(micro lens)* JL 5^4. 

<20> JEla^b -S-^ CMOS °H*]^H<HH 171]^ 5££^o1^c (PD )^ 47 flo^ M0S E^fl^^ 

^3- ^£ ^^(Unit Pixel)* £^^1 s^SS.^, ^ t£o} %^is}^- *8^f>}^ 
iStfo] ^.£1(100)4, i S cfol^.jE.( 100HH ^-^1*>» €S^SKr<8eUl02)°.3. 

^*r7l W HSH^ H^^l^BKlOl)^, €*Kr ^S^^^^Sl /-fl 

%*>ul wfl#*M l-S^^^^ (102)1- el^^l7l7l ^tr 3-95 H^^1^B^(103) 

4, tH^l ##7l (Source Follower Buffer Amplifier) ^ = £r°l ±L 

H 31*1 ^(104), ^ (Switching) ^^S. <H^efl^ (Addressing)* ^ ^ 
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*Kr HW^(105)S. &± ^Hlfe #3 -^(Output Signal)* 

£1^ t 5.= (load) S^^^eK106)7> oicf. 

<2i> JElb tfl^l JElg^r ole^ c^^if *g^*Kr j=$^3] H^^l^fif 

H^^l^Eil- ^ 51^ *V ^ #i£;E5Ai ^-s^, Hlbofl £A] 

^ af^^-ol p ^ 71^(10) ^oHl ^JES] ^^(ll)^ ^tbi}. £ 

°1 oflsmil)* A}-g-*Rr °l-iHr SSnfo]^^ f^M ^ 

t aI— ^ , 5E^ JL^S] 7)%^ 3.S^£H(cross talk) 

<22> Cf^S., °1H§^ Oj^^^ofl cgAV^nV^ o] -g-^ ^ ^ = ^0^ ^ o| 

*m € = ^^^"(12)* cf-S-^-S ^oHl TflolH 711 

°1B #Bl^e]§(13) ^ ^iiffi ^B^Hi=(l4)-I- sflEi^H B^i:*) 

H 31*1^ (13a) ^ b}^ H^^l^(13b)^ TlHHl- ^Wt}. Slb^lfe 5^1 5] 91 
*1 H3H*]^eKDx) ^ -i^B BSfl^EKSx)^ tIHe 

<23> Cf^-O.^ £lc £ldofl Ul-^^- 0 l i£^l^-=7> °§^-g. 

71^- ^ i ^ia(i5)« ^, JioilM^l oi^^o]^^^. ssq-oi^c-g. 

ol^oi^« (16) ^. E^fl^3] H€*l^(13a)2}- ^=^9i^-(12) o]]3)^(ii) 
£•^^(17)* ^7) ol-g-^o^^Qg)^ ofl^o} 
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S.^. A}oH ^^W. °]^-^ ^«fl it iScfo]^H(Low Voltage 

Buried Photo Diode : LVBPD)7> ^^cf. ^f-#3 o.S °l£-^<g*3* Sl^rfe ^-fofl 

A>-g-s]u}- £i c ifl*] Sld^lfe- HAl^l #5*^. 
<24> JEle JElfofl w>^cl B^^l^B^ 711 °1B ^ 

ofl j£fe ^Vs^iLS. ^€ ^1^1^(18)1- ^^^>7l ^«fl, isfl.oH ^-g- ^ 

<?l^-(18)-gr ^Hl ^^i=f. £lf°fl w r ^°l ^ 

Cf. ^ff"^ ^ ^-BfloH^i 5L£cfol^.= ofl^ l-S^^-Al^^o.^ o] 

# ^f-l-dine defect, point defect, etcHM" ^-^(Dangling bondHH 

^cfi iJl^Ji ^^.dI, ^fRr ^£ (low illumunation) ^olH^ ^Alk 

<26> tf-g-iLS £lg^] £A]^ wfsq-^-o], #^.^^^^(20)^ i>i/=efl«y ^(21)^- 

°1 ^Tfl 3ul, ^-g: ^ ^ele 2^4) #*fl*Rr (dangling bond) 

-fr^ ^ SU^r iis ^1^1 Sift^. 
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<28> nth <£A}is}^ ^<g^-(^S ^lM- ^^#.9.^ ^a> 

s °g^Rr ^ ^4^-* ^ ^ ti>A>7i- >a*H ^<h^i 

<29> £ ^. 7lt} . *M*>7l fl^ ^1<>M W^^s]- 



#^ U^^H 3g£L^<*# ^*Rr ^=^^nV^ ^^^Jl, ^-71 %^<3 

^ ^"71 oflsq E^^1^ E ^ ^ojEf cfT^l; #7) ^ = ^<asi-4 ^-7] 
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<31> ^S-i o^xl^c-l ^S y o V ^°11 %°-S. , ^3floH ^ 

<32> o]^, a a V^o] ^§>^ 7l#-g-<>HH -g-A^ ^Al^g. 7^ 7>7> ^o) 7]# ^ 

<33> £2a ^*1 £2f^ <|]^Al^oll tt}-^ AjS.^ O] cl^l^A^ ^2:^^^; H 

<34> tE2a<Hl wf5f^-ol jl^-S.^ 7l^r(30) ^Hl ^^-S.^ p^ 

(31)-a: ^ W. ^-o] 7^£S] on^^oi)^. A>-g-^ o]o.^ i£4ol_2.t=o) ^ 

^# ^7>Al^ ^ 5a A^, ££*V Jl^£^ 7l^ 

3S.i£3(cross talk)!- y <M^r ^ 5a ?1 nfl£-o]t}. 
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^JEL^^* ^-g^cgou^ °l-g-3: ^>«.^^ 

<36> cf^-o.s 7]} o]H ^^(^^j)^ ^ojE #a)^Els(33) ^ Bj^ 

31 ^elA>o]jE.(34)# <g^^o.S. °1« sfl^^H H 31*]^ (33a) 

^ el^i H^l^(33b)£| ^tr4. £2a^l^ £*13<H 5fl*l H.«H 

<37> cf^-o.S. £2bifl^l £2c<Hl h}$t£°1 It ^S^ol^.= (Low Voltage 

Buried Photo Diode : LVBPD)# ^^}7] ol^rSJ^-i- SUS*}^, ^l^f^ °1 

(35)* ^Scfol^jE.^- JE^eH oflsj^(31) ^-ofl ^*M}. °l^°g-g- 

^-(35)^: 100 ~500A^ ^-TflS ^-71] ^^^cf. 
<38> nf-g-o.^, 5LSt}oj_2_:EL 7 y *§^m °m^r Sl^]7]^ A) 1 ^3.(36)* 

si B^^l^Bl(33a)^ €^^^^-(32) AHoj ofl 51)^(31) iflJjLofl ^tr^. <3^r3°.S 
XI 1 ^3(36)1- ol-g-tt *H1M*1 °l£r^^# i£cfo]^^-g- p ^ o]^- 

^^(38)* #7] ^l^^^^(37)3f ofls] ^(31)^1 a}°H ^^^cf. o}sq. 

^ ^-n 7\&<& «!)-§• 5EScfol^.= (Low Voltage Buried Photo Diode : LVBPD) 

7} 3H3€4. 

<39> r^-g-o.^ JE2d°11 5.*]%. y r **r^ 0 l B^ffl^ S^flxj^E^ 7flolH(33a)5r ^ B?! 

7]^B\$] 7flolH(33b) ^ ^r5|-^-(35)* SWxr ^S^Hl ^o]^ ai 

^r ^5^(39)* $^*rJl, -MM^ Aiz^- ^5)^^-^(39) ^Hl ^]c]^ ^ 
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-g- #SW40)-a- ^^W. is)l°H Aiz| iH2l^2l-^-(39)^: 100 ~ 500 g 

<40> tf|3i1^^nV(39) o. ^^(40)* 

^z^^H ^^(over-etchingH ^Sfl^cJiiKE, ^sflo]^ *\z$ 

^3-^(39)1- oj-g-^ 5L£cfol o_c £ ^o. ^^^^^o.s.^ ii^^iDj 

<42> £2f<Hl wV^^o] ^^^^4 4i^/=efl<y ^^^7] 

W *fl 2 *}^3(42)# * , ol^o^^^^- ^a^o} H^l^E] 

^ 7flolH(33a)sq- e^i H^^l^E^ 7|MH(33b) *>°H #5L^ SK!r<3 ^-£(43) 
^, 2]fH^£l eHHtt db^/=eil^l ^(44)* ^^W. cf^-o.^ -f-^^ 

<43> ^- f^o} ^ofl^^. ^3ffl o] ^ Al Z}- ti] 3] ^S)-^(39)^: <$JL 

^ ^HHH^ ^2e<^l ^ *H 3] ^5^(39)^: ^^^S. A}^ 
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^--^ ^ ^^5^(39)^8- °l-§-*H 3^1 #4 ^ cfsj-^ 

<44> £3a ifl*) £3c^ ^sfloH Aiz| tHs^S]-nH39)-i: Mcfol^c^ j^ofl 

?U ^HAi ^4^3-^(39)4 ^ofl^ o]^-og^ XHS}-^(35)o] *g^S\o] oi^ 

< 45 > i3a^ iS^o]^^^ M<fl 2(X)A cq ^v- o]^-oj aj.^ (35)4 360 

480A4 ^ ^jojAi aiz}- ^^^^(39)01 3 o.^ #2fl7] 

^ofl af^ 9Jo_ H o] ^4-( £3a ofl^ • normal' 3. i4)<*fl, jE^nfc^ s oj A> ^ ^ 
SAltl- ^2fl£^, %QSL3. 0.45m SE^ 0.55^4 4#-§: ^ A> ^ §> 

< 46 > £3a# #2:^ oj^o] ^0.0, 3^)04. jfr^oj. o.45^n, 2 

^ 0.55/zmS] 5fe *l-g-*Kr ^--^o) E Al£)o] 

fl4.(-£3a°1H 7>4£ Ajojg. 3i^H- SAl^-.) 

£3aofl ZlEfl^oflA^ X ^ *4 4## M-BftflT^C^^ „ m)> y ^ #*4** 

44^4. 
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<48> £3b^ S.^] 300 A ^ ^ °l£r^ #3^(35)4 260 - 

380A3 iJfloH ^ ^5)^^(39)^1 ^£ ^-f^ #efl7l^ 

S.3c^ iScfol^^o^ a^<^l 500 A ^ ^ ol^^oi A>g}.^-(35)j!f 180 A ^ ^ 

iStq-ol^^S. %°) ¥4^-8- ZiHfiHom. 513b tfl*l 

3E3c^^S. 5L3a<^H^ #^J15. 0.45^ 5E^ 0.55/zm^ sj-^ ^ o. Af-g-^ 

4. 

<49> 5.3b ^fl*l 5L3c *W 5L3a^ u^Hi, ^efl^ ^3*1 ^-f^ sg^. 

^€.2.3. 0.45/zm Hl^r 0.55/im^ sj.^ ^ 
5*1 7> JE^sM sa^.(£3b 5L3c<HH ^o.S. JL^f-.) 

<so> £3b ifl*l 5.3c* % V 2:*H Sfl^fe f25^ il^, 

<5i> ^, 5.3a ifl*l 5L3c« iL'g, i£4ol^.= ol ^ofl o]£-^<y ^^-(35) 

3^ 3°! omul, 7j^^ ^c^q-^l ^ iflo,]^ ojej 7 >*1 
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[3^* 11 

7l^r #cfl <Mf^ ^J^^H #^^4 ^C^^-g; ^2j*R=- ^H.^ 

70; 

#71 £S4°1 ^-S. 5.^°)1 #€^>xr ^7l i^olAl ^z}- Hi sj^s^ 

* S#*W Ol^Ol^l AlS.^ OlDl^l^l^O] ^Wj-lg. 

2] 

^1 1 %H1 £M>H, 
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°l£r^<y 100 ~ 500 A ^ S^^M, >i3fl<>H ^1^- ^ 

^^^-^ 100 ~ 500 A ^ ^-^^.^ ^ Ajs.^ oloj^^iA^ 

[^t 1 * 3] 

*fl 1 5a°H, 

4] 

-tf*H *8>8€ <«f^ ^^^l €3=^^- ^*Rr 
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